Aim-To evaluate Lancefield grouping and caramel smell for presumptive identification of the Streptococcus milleri group, and to find whether Lancefield group, species, or protein profile correlated with virulence or infection site. Methods-Prospective studies were made of 100 consecutive streptococcal isolates in blood cultures or pus from 100 patients in whom the severity ofinfection was categorised as serious, moderate, or not significant. The usefulness of Lancefield group and the caramel smell for presumptive identification was examined, and the relation of the S milleri species, Lancefield group, and SDS-PAGE protein analysis to severity of infection and infection site was investigated. Lower respiratory tract and genital tract specimens, strict anaerobes, group D streptococci, and strains identified as Streptococcus pneumoniae, Streptococcus pyogenes, or Streptococcus agalactiae were excluded. Results-Most streptococci occurring in pure or significant growth density were S milleri group (87/100; 87%, 95% confidence interval 0.81-0.93). Of these, 89.7% (78/87; 0.84-0.96) were associated with infection.
and caramel smell for presumptive identification of the Streptococcus milleri group, and to find whether Lancefield group, species, or protein profile correlated with virulence or infection site. Methods-Prospective studies were made of 100 consecutive streptococcal isolates in blood cultures or pus from 100 patients in whom the severity ofinfection was categorised as serious, moderate, or not significant. The usefulness of Lancefield group and the caramel smell for presumptive identification was examined, and the relation of the S milleri species, Lancefield group, and SDS-PAGE protein analysis to severity of infection and infection site was investigated. Lower respiratory tract and genital tract specimens, strict anaerobes, group D streptococci, and strains identified as Streptococcus pneumoniae, Streptococcus pyogenes, or Streptococcus agalactiae were excluded. Results-Most streptococci occurring in pure or significant growth density were S milleri group (87/100; 87%, 95% confidence interval 0.81-0.93). Of these, 89.7% (78/87; 0.84-0.96) were associated with infection. Lancefield group F antigen predominated (41/87; 47.1%, 0.38-0.56). Lancefield group F alone or accompanied by the caramel smell had a specificity of 100%, but a sensitivity of only 47.3% for group F alone, and 19.5% for group F accompanied by the caramel smell. There was no significant association between species, Lancefield group, and severity of infection, site of infection, or pathogenicity. SDS-PAGE analysis failed to discriminate between strains. Conclusions-Neither species nor Lancefield antigen was related to the site of infection. PAGE was performed in a discontinuous buffer system at a constant current of 20 A until the dye marker reached the bottom of the gel. Gels were stained with Coomassie brilliant blue (0.25 g in 100 ml methano:acetic acid:water, 45:10:45 vol/vol/vol) and destained in the same solvent mix without Coomassie blue. Gels were examined by eye using a light box illuminator, and the bands for each strain compared against each other. Reproducibility was assured by repeat testing of several strains on different gels and by use of molecular weight markers. The similarity of banding patterns was assessed by established criteria.1'°C LINICAL ASSESSMENT
The clinical significance of strains was made by an experienced general surgeon with the clinician involved. Each patient was assigned to one of three infection categories, designated serious, moderate, or no infection. Serious infection denoted septicaemia, purulent discharge accompanied by a partial or complete dehiscence of the fascial layers of the wound, deep tissue destruction, or spreading cellulitis and lymphangitis which required antibiotic treatment. Moderate infection was discharge of pus without lymphangitis or deep tissue destruction.
STATISTICAL METHODS
The methods used were confidence intervals, a
Yates corrected X2, X2 test of trend, and a test of sensitivity and specificity with calculation of positive and negative predictive values.
Results
The study period was 18 months, and involved 34 210 specimens, of which 100 (0.3%: 95% confidence interval (CI) 0.002-0.003) yielded streptococci which conformed to the study definition. Of the 100 specimens, five were blood cultures and 95 pus or tissue. There were 100 patients.
Of the 100 streptococcal strains, 87 were identified as S milleri group (87.0%: 95% CI 0.81-0.93). Of the 87, 78 were associated with infection (89.7%: 95% CI 0.84-0.96). Of the remaining 13 strains not identified as S milleri group, 10 were associated with infection (76.9%: 95% CI 0.50-1.02), and eight of the 10 (80.0%: 95% CI 0.50-1.10) were identified as Streptococcus spp (Lancefield group G). Table 1 shows the identity of the streptococcal strains studied, with the clinical diagnosis and infection site. Table 2 shows the distribution of the 87 S milleri group strains and the 13 other streptococcal strains among the three clinical groups, and the proportion of mixed and pure Table 3 shows the number of caramel smelling strains identified as S milleri group. Table 4 shows the sensitivity and specificity of Lancefield group F antigen and caramel smell alone and in combination as screening tests for S milleri group, in the 87 S milleri group strains. Most studies do not specify the precise site of We found that 88 of 100 streptococci which conformed to the study definition, and which occurred in pure, moderate, or heavy growth on primary culture, were clinically significant. Of these clinically significant streptococci, 78 (89.7%) were S milleri, and eight (9.1 %) Streptococcus spp (group G). Thus streptococci isolated in pure or significantly heavy growth density may often be clinically relevant, and belong to the S milleri group or other potentially pathogenic species. It is important to identify S milleri group infections because they tend to persist, despite the use of standard antibiotics and surgical drainage,'9 may need extended antibiotic treatment,21 and show signs of emerging penicillin resistance. 15 Speciation of streptococci to detect the S milleri group has practical implications for clinical management. As a minimum, biochemical speciation should be part of the routine laboratory investigation of streptococci cultured in pure, moderate, or heavy growth from tissue or pus from all serious surgical infections, and from all blood cultures.
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